Background: Systemic lupus erythematosus (SLE) is characterized by remarkable heterogeneity in clinical manifestations with underlying autoimmune mechanisms. The pleiotropic cytokine interleukin-6 (IL-6) is known to be involved in SLE immunopathogenesis and significantly related to disease activity as well as its complications. Additionally, IL-6 has been demonstrated to underlie important roles in lupus nephritis. Objective: To determine the correlation between Interleukin 6 (IL-6) serum and glomelular filtration rate (GFR) in SLE. Methods: In this study we investigated the correlation of serum IL-6 with glomerular filtration rate (GFR) to assess kidney damage in 67 premenopausal patients aged between 17-50 years with inactive SLE. The study variables including age, duration of illness, cumulative corticosteroid dose, MEX-SLEDAI score, serum creatinine, and GFR were obtained through interview and medical record review; whilst serum level of IL-6 was measured using ELISA. Results: Median level of IL-6 was found to be 2.71 (0.332-10.000) pg/ml. Pearson correlation test showed significant correlation between serum IL-6 and GFR (r = 0.288, P = 0.018).
BACKGROUND
Systemic Lupus Eritematosus (SLE) is an autoimmune disease with many variations of clinical manifestation, could affect almost all of the organs and tissues and found on women nine times than men. The prevalence of lupus is estimated around 51 people for every 100,000 people in United States, this number increasing almost three times in the last 40 years. 1 Indonesia does not have data of the prevalence of SLE that covered the whole region. In 2002, Ciptomangunkusumo Hospital (RSCM) Jakarta recorded 1.4% of SLE cases from all patients on outpatient visits in the Internal Medical Rheumatology Poly Clinic. 2 Based on patient data of the rheumatology clinic at Sanglah hospital (RSUP), found 60-70% of SLE cases of all total visits in 2016.
IL-6 is pleiotropic cytokines that has effects on various organs, not only regulating the immune system and inflammation, but also effecting metabolism and organ development. 3,4 Some paper said that IL-6 has double effects, at certain levels it has protection effects, but during chronic inflammation condition it mostly become pro inflammation. Under normal circumstances, the acute inflammatory response will induct IL-6, which will stimulate the production of antagonist receptors IL-1, which act as anti-inflammatory mediators. Therefore, IL-6 could has protection effects. 5 In SLE, IL-6 is one of inflammatory cytokine that plays a role in the pathogenesis of SLE and correlates with disease activity. IL-6 in SLE will be increased during cardiopulmonary complications, lupus nephritis, neuropsychiatric syndrome and joint damage. 6 Several studies have shown IL-6 plays significant roles in B-cell hyperactivity and SLE immunopathogenesis and has direct effects on mediating tissue damage and increasing IL-6 levels, it shows a significant correlation with SLE activity (p<0.01). 7 In clinical and experimental studies, it was found that IL-6 contributed to kidney damage in glomeluronephritis and other kidney diseases. In a study conducted on mice with lupus nephritis, IL-6 was found to cause fibrosis, tissue damage and many diseases of lupus nephritis. From patient with the Acute Kidney Injury (AKI), it was found that the high levels of IL-6 was a predictive value for increasing patient mortality. 8 On the other hands several studies conducted by Yael, and friends (2008) showed that IL-6 in AKI patients simultaneously induced an inflammatory response toward damages, but also triggered a trans-signaling mechanism to protect the kidneys from further damage. 9 The intervention study by adding anti-IL-6 to mice, sepsis performed by Niel and friends (2003) , it was shown that IL-6 levels also had anti-inflammatory effects, so high doses of anti-IL-6 in mice with sepsis have fewer benefits compared to the low doses of IL-6 which will be harmful if too much in the blood system, but excessive blockade of IL-6 will increase the risk of death, because IL-6 has an effect to protect the body. 10 Based on the above studies, to prove the effect of IL-6 on the kidneys in inactive SLE patients, a study of the correlation of IL-6 to GFR was carried out which could later be used as a consideration for giving anti-IL-6 therapy to inactive SLE patients. This study aimed to determine the correlation between IL-6 serum and GFR in SLE.
METHODS

Study Design and Procedure
A cross sectional study with 67 samples, aged 17-50 years old, menopause excluded. Sample taking was done on January until March 2018 in Rheumatology Clinic, Internal Medicine, Sanglah Hospital, Denpasar.
Consecutive sampling was done in SLE patients that meet inclusion criteria until the amount needed, then given the education about advantages, objectives, and the risks. If the patient willing to be sample, informed consent was collected. Anamnesis and medical report review conducted to collect datas about age, sick duration, cortcisoteroid cumulation dose, MEX SLEDAI scores, creatinine serum, GFR, and serum IL-6 5cc blood sampling was conducted.
Serum IL-6 levels was measured using the Human IL- 
Statistical Analysis
Statistical analysis was carried out with the SPSS program. Descriptive analysis used to describe the characteristics of the research subject and the overall research variables. Normally distributed variables with numerical data scales are shown using mean and standard deviation. Not normally distributed ones, displayed using the median and maximum-minimum. Data normality of the analytical method measured by Kolmogorov-Smirnov test. Correlation test is done by Pearson test because both datas are numerical. Both datas are not normally distributed, so data transformation was done by using logistical transformation. After transformation the data are normally distributed, so the correlation tested by the Pearson test. Table 1 , age and GFR data was normally distributed, meanwhile sick duration, corticosteroid doses, MEX-SLEDAI scores, Creatinine, GFR, serum IL-6 datas not normally distributed.
RESULT
Based on
In this study, serum IL-6 levels were not normally distributed with p <0.05 in the Kolmogorov Smirnov test so logistic transformation was carried out. After logistic transformation, the data is normally distributed with a value of p> 0.05.
Pearson correlation test between serum IL-6 and GFR showed positive correlation between serum IL-6 and GFR with r=0.288 and p=0.018 ( Table 2) . Correlation as shown in scatter plot (Picture 1). In a case control study conducted by Belinda, et al. (2015) , in 201 CKD patients and 201 healthy controls, IL-6 was associated with the prevalence and severity of CKD by comparing the median value of IL-6 in the CKD 2.53 (1.49-4.42 ) pg/mL and 1.39 (0.95-2.15) pg/mL in control group with p value 0.04. The comparison of IL-6 in the lowest tertile and highest tertile was obtained with OR 2.5 (95% CI 1.1 -5.5). 15 Research by Jayanta, et al. (2012) showed that IL-6 levels were higher in participants with low eGFR compared with participants with a higher eGFR. Each increase in eGFR units, correlate with 0.6% change in IL-6. 16 Alfons, et al. (2017) found that urine IL-6 levels were associated with glomerulosclerosis and interstitial fibrosis, but not mesangial, extrapilary or endogenous changes in patients with nephropathy IgA. 17 In SLE, urine IL-6 levels were significantly correlated with proteiuria (r = 0.25, p = 0.002), and patients with active lupus nephritis correlated with urine IL-6 levels (r = 0.62, p = 0.01). 18 Other studies shows the presence of IL-6 as an inflammatory cytokine in the kidney. In 19 type III and IV lupus nephritis patients biopsy, immunofluorescence performed using anti-IL-6 monoclonal and 52% of immunofluorescence showed IL-6 deposits in glomelurus and tubules, shows an important role of IL-6 in lupus nephritis pathogenesis. 19 Many researches show IL-6 has an important role as proinflammatory cytokine in kidney disorders. IL-6 correlates with the severity of kidney damage and lupus activity. In almost all studies, there is a negative correlation between IL-6 and kidney function. However, this study found a positive correlation, where higher GFR associated with higher IL-6. This may be linked with IL-6 role as antiinflammatory cytokine beside its proinflammatory role. Low levels of IL-6 are needed as self-protection in accordance with Yael's research, et al (2008) in AKI and Niel, et al (2003) in sepsis patients. Other reason why this study obtained different result may due to the sample in this study involved patients which is not in the flare up condition. Hence, further study is needed to compare serum IL-6 level within categorized GFR, or compare the serum IL-6 level on patients with kidney disease and control population.
